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ODbjectives

1. To compare CERES-retrieved ci

rrus cloud

height and temperature with ARM radar/lidar
data at SGP site during 2000-2002 period.

2. To compare CERES-retrieved cirrus

microphysical properties with A
using radar reflectivity and Dop
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Mace, 2006)
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CERES-retrieved cloud temp and height

To get the effective cloud temperature T first
B(T) = (1- &) B(T)+ £B(T )
B(T) is the observed 10.8-um radiance after correction for
attenuation and emission of the overlayingatmosphere.

B(T,) is the upwelling radiance at cloud base, and

g IS the cloud effective emissivity, e=1-exp[1-0.471(t/pgy)*%

As optical depth T approaches 4 or 5, the emissivity approaches

unity and the radiance from the surface has no impact on B(T )

To convert B(T.¢) Into T using Planck function, then the
effective cloud height H ¢ Is defined as the lowest altitude having T
In the GEQOS vertical profile of atmospheric temperature.

Note that H Is the cloud radiative center from satellite point of

view, not cloud physical center. ;




CERES-retrieved cloud microphysics

the 4-channel VISST (Visible Infrared Solar-
Infrared Split-window Technique).

the 3-channel Solar-infrared. Infrared Split-
window Technique [SIST].

. derived from 3.7-um radiance
visible (day) and solar-infrared (night)

~De*1

Randomly oriented hexagonal ice crystals




ARM observations and retrievals

Cloud base and top heights derived ARM radar-
lidar pair measurements.

Cloud base and top temperatures inferred from
ARM merged sounding after having heights.

Using ARM radar reflectivity, Mean Doppler
velocity, and mass-dimensional power-law
relationship to derived D, and IWC, then infer
optical depth.
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As Tt ~5 =g~ 1, the radiance mostly from
cloud top=>H~ Hy,,
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DAY Comparison of cloud heighﬂnd temperature at ARM SGP site (Day)
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1. We understand H ~ H,,, for sample 5 because of its optically thick.
2. We can explain most of H_+ <H, ... because their optical depths are small, but
we do not understand sample 8 (lower than H, _.)
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Sample 8: Local cirrus

Radar Reflectivity (DbZe)
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D AYCloud height and temperature at ARM SGP site (Day)
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Conclusion: MODIS-retrieved temp and height are very reasonable.



Comparison of cloud height and temperature at ARM SGP site (Night) N I G I I I
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Most of MODIS-derived H. and T are near cloud tops, why?
MODIS tau is too low. Using ARM tau=2»increases emissivity=»H .
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Sample 22
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ARM cloud height (km)

ARM cloud temp (K)

Cloud helght and tenlperature at ARM SGP site (N ight) N I G H T
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, cormnparison
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D AY Companson of Cirrus cloud mlcrophysms at ARM SGP site (Day)
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MODIS De values are less than ARM’s values with high correlation-what we expect

but its optical depth and IWP are less than ARM results with high correlations




Mean vertical profile of ARM De

ARM retrievals increase
from cloud top to base

MODIS retrievals
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Companson of Cirrus cloud mlcrophysms at ARM SGP site (Night) NIGHT
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MODIS De values are more than double of ARM results with negative correlation.

Tau and IWP are much lower than ARM results with moderate correlations.




Comparison of Cirrus cloud microphysics at ARM SGP site (Night) NIGHT
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After remove samples 2, 11, and 32, the De comparison is almost the same, but

Tau and IWP agree much better to ARM results with moderate correlations




Conclusions

1) Most of MODIS-retrieved daytime cirrus cloud
heights and temperatures are close to ARM cloud
bases (reasonable for optically thin).

However, their nighttime results are near cloud tops
(unreasonable for optically thin clouds)

2) The daytime MODIS-retrieved De/tau/IWP values agree
well with ARM retrievals with moderate-high correlations,
and its De represents the cloud center information.

3) The nighttime MODIS De values are double of ARM
retrievals with negative correlation, and its Tau and IWP
agree much better to ARM results with moderate
correlations after removing a few samples.
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After removing tho

Comparison of cloud height and temperature at ARM SGP site (Day)
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There is NO significant improvement for 11 samples
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Cloud Microphysics comparison
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